Sphingosine 1-phosphate-induced mobilization of intracellular Ca2+ mediates rac activation and adherens junction assembly in endothelial cells.
Sphingosine 1-phosphate (S1P) ligation of endothelial differentiation gene-1 receptor coupled to the heterotrimeric G protein, Gi, promotes endothelial barrier strengthening via Rac-dependent assembly of adherens junctions (AJs). However, the mechanism of Rac activation induced by S1P stimulation remains unclear. In live endothelial cells expressing GFP-Rac, we observed that S1P induced the translocation of Rac to intercellular junctions, resulting in junctional sealing. We investigated the role of intracellular Ca2+ in signaling Rac activation and the enhancement of endothelial barrier function. We observed that S1P activated the release of Ca2+ from endoplasmic reticulum stores, and subsequent Ca2+ entry via lanthanum-sensitive store-operated Ca2+ channels (SOC) after store depletion. Inhibition of Gi, phospholipase C, or inositol trisphosphate receptor prevented the S1P-activated increase in intracellular Ca2+ as well as Rac activation, AJ assembly, and enhancement of endothelial barrier. Chelation of intracellular Ca2+ with BAPTA blocked S1P-induced Rac activation, indicating the requirement for Ca2+ in the response. Inhibition of SOC by lanthanum or transient receptor potential channel 1 (TRPC1), a SOC constituent, by TRPC1 antibody, failed to prevent S1P-induced Rac translocation to junctions and AJ assembly. Thus, our results demonstrate that S1P promotes endothelial junctional integrity by activating the release of endoplasmic reticulum-Ca2+, which induces Rac activation and promotes AJ annealing.